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(57)Abstract: 

PROBLEM TO BE SOLVED: To completely correct 
trouble regarding unevenness of color balance and 
luminance in the peripheral edge area of a screen by 
multiplying a video signal from a color decoder by the 
contents of a memory, pixel by pixel. 
SOLUTION: A correcting circuit is inserted and 
connected between the color decoder and a video 
circuit final stage. Look-up tables LUTR, LUTG, and 
LUTB of this circuit has their addresses specified with 
an X and a Y scan signal from a control circuit to an X 
and a Y driver. The respective look-up tables are formed 
of a RAM type memory. In response to respective 
combinations of scanned signals (x f y) f the LUT memory 
generates digital correction signals which are encoded 
with 8 bits. Corrected video signals are supplied from a 
series of multipliers 1-3 and processed by clip circuits 
4-6. Thus, trouble is stored in a guarantee table and 
RGB video signals are multiplied by the contents of the 
memory, pixel by pixel. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The amendment approach of the color failure which stores at least one table for 
compensating said failure in at least one memory in the amendment approach of the color failure in 
the image formed of the projector, and a brightness failure, and is characterized by carrying out the 
multiplication of the video signal (Rin, Gin, Bin) from a color decoder for every pixel from the 
contents of said memory, and a brightness failure. 

[Claim 2] The method according to claim 1 of adding single amendment to the part which has not 
carried out small quality degradation in the image. 

[Claim 3] The method according to claim 1 of restricting the amendment made to three components 
(RGB) of a video signal to a upper limit (LUTout=(Rin, Gin, Bin) max/LUTin) for every pixel. 
[Claim 4] each pixel — (— the approach according to claim 1 of carrying out the multiplication of the 
video signal (Rin, Gin, Bin) from a color decoder to every Pi) by the multiplier which ****s in the 
value averaged about the pixel (Pi-n;Pi) of two or more precedence in the contents of memory 
(LUTR, LUTG, LUTB), respectively. 

[Claim 5] Every Pi) is asked for the correction factor (CiR, G, B) which ****s in the value of the 
lower one among values VI and V2. each pixel — (« VI here Without being accompanied by 
clipping by the amendment circuit, to a signal (Rin, Gin, Bin), it is the applicable maximum 
correction value and V2 expresses the value of an amendment table (LUTR, LUTG, LUTB). For said 
multiplier (CiR, G, B) The approach according to claim 1 of carrying out multiplication by the 
multiplier (CR, G, B) corresponding to the average of the signal averaged about the pixel (Pi-n;Pi) of 
two or more precedence of the video signal (Rin, Gin, Bin) from a color decoder. 
[Claim 6] Three memory and three multipliers are formed in the compensator of the color failure in 
the image formed of the projector, and a brightness failure. In said memory The amendment table 

(LUTR, LUTG, LUTB) for compensating said failure is stored. Said multiplier The compensator of 

the color failure characterized by sending out the output signal (Rout, Gout, Bout) which ****s to 
the product of the video signal (Rin, Gin, Bin) which comes from said memory (LUTR, LUTG, 
LUTB), respectively from a color decoder, and a brightness failure. 

[Claim 7] The comparator circuit suitable for sending out the signal (RGB) max which ****s in 
maximum among three values (Rin, Gin, Bin), The memory which sends out signal LUTout=(RGB) 
max/LUTin, As an input the signal supplied from said memory (LUTR, LUTG, LUTB), respectively 
while three comparators are prepared and this comparator received Signal Lout Reception, It is 
equipment according to claim 6 with which the output signal which ****s in the value of the smaller 
one between the two aforementioned values is sent out, this output signal is transmitted to a 
multiplier, and this multiplier sends out an output signal (Rout, Gout, Bout). 
[Claim 8] It is equipment according to claim 6 or 7 which supplies the amendment signal which 
****s to the average of an amendment signal [ as opposed to / three adders are formed and / the pixel 
of two or more precedence to a multiplier (1-3) in this adder ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the amendment approach of the color failure in the 
image formed of the projector which has the screen constituted the projector, the shape of for 
example, a matrix, and a brightness failure, and a compensator. 
[0002] 

[Description of the Prior Art] Such a projector is well-known in the conventional technique. When it 
is a high quality picture for an image to make it display on the screen of large size like image Wall 
(image wall), this contractor is made to make an image reduce especially the failure done to effect. 
The failure relevant to this kind of projection is the thing of the following classes. That is, if there are 
not - geometric failure and amendment, an image has barrel distortion. 
[0003] - Focusing failure. 

[0004] - The failure in the alignment of the picture tube which forms 3 color images. 
[0005] - The failure resulting from the fluctuation about time amount. 

[0006] In the conventional technique, the approach and equipment which enable it to amend a part of 
such a failure [ at least ] are proposed. For example, how to amend a failure automatically is 
described by the France country patent application No. 2652695 specification. This approach scans a 
screen through a spatial filter, and consists of using two continuous steps called acquisition of a test 
image, and amendment of the parameter for video image generation. 

[0007] However, by this approach, the failure about the heterogeneity of the color-balance in the 

periphery field of a screen or brightness cannot be amended especially perfect. 

[0008] 

[Problem(s) to be Solved by the Invention] Therefore, the technical problem of this invention is to 
cancellhe above-mentioned fault with the approach and the equipment which consist of amending 
the video signal which controls an image generation means using the data which scanned the image 
formed before amendment, computed the amendment table for the projected image as compared with 
the criteria image, loaded this amendment table to high speed storage, did in this way, and were 
stored in memory. 
[0009] 

[Means for Solving the Problem] According to this invention, this technical problem stores at least 
one table for compensating a failure in at least one memory, and is solved by carrying out the 
multiplication of the video signal from a color decoder for every pixel from the contents of said 
memory. 
[0010] 

[Embodiment of the Invention] That is, according to this invention, in the approach of amending the 
color failure and brightness failure of an image which were formed of the projector which has the 
screen constituted in the shape of [ like a projector, for example, a LCD liquid crystal screen, ] a 
matrix, the aforementioned failure is stored in at least one compensation table, and the multiplication 
of the RGB video signal is carried out from the contents of memory for every pixel. 
[001 1] According to one operation gestalt of this invention, single amendment adds to the part which 
has not carried out small quality degradation in the image. According to this operation gestalt of the 
approach by this invention, the capacity of memory can be reduced and amendment is performed 
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only to a maximum failure field like the periphery field of a screen. 

[0012] The amendment which is made to three components RGB of a video signal according to 
another operation gestalt of this invention is ******** with weight for every pixel by the luminance 
signal. According to this operation gestalt, the fidelity of a color is given at the sacrifice of the 
homogeneity of brightness. 

[0013] The amendment which is made to three components RGB of a video signal according to still 
more nearly another operation gestalt of this invention is ******** with weight for every pixel by 
the maximum in an RGB code. 

[0014] Next, this invention is explained to a detail, referring to a drawing. 
[0015] 

[Example] The example of the spatial distribution characteristic curve of luminous intensity is shown 
in drawing 1 about Green and blue (black curve), concerning red (gray curve). 

[0016] The failure of the heterogeneity of a color and brightness originates mainly in the light source 

and a die clo IKKU filter. Furthermore, a screen will have a coloring spot as the emission spectrum 

of the light source is unbalanced. The approach by this invention tends to compensate the failure of 

the following two types. Namely, attenuation of the brightness in - screen corner. 

[0017] - Imbalance of the local color shown by the coloring spot on a white background. 

[0018] The failure of the first type is related with three components RGB of a video signal. As this 

result, luminous intensity decreases in a periphery field, especially a corner. 

[0019] The compensation for such a spatial failure consists of adding the amendment which has the 
characteristic curve shown in drawing 2 . This characteristic curve is complementary to the spatial 
distribution characteristic curve of luminous intensity. 

[0020] In order to search for the spatial distribution characteristic curve before amendment, a criteria 
image is used, this is the image formed in Hajime of the field of white or gray, and brightness is 
further measured for every pixel with a camera or a brightness scanner. This aims at three-primary- 
colors red, Green, and being related blue and generating precise mapping of the brightness of the 
actual image formed of the LCD projector. This information showing a spatial failure is transmitted 
to a data-processing means in order to make a numerical table store in memory, and it can compute a 
compensation table now on this numerical table. 

[0021] The block diagram of the 1st amendment circuit is shown in drawing 3 . 
[0022] Insertion connection of this amendment circuit is made between the color decoder and the 
video circuit tail end which sends out the LCD panel control signal corresponding to three-primary- 
colors RGB. This circuit receives three RGB digital signals encoded by 8 or 12 bits. Furthermore 
three look-up tables LUTR, LUTG, and LUTB are contained in this circuit, and those tables are 
addressed by XY scan signal from a control circuit to X and Y driver. These look-up tables are 
formed of RAM type memory with MxNxrx3bit capacity. MxN expresses the number of pixels in a 
screen, and r expresses the coding number of bits here, for example, it has 960x560x8 bits to each of 
three colors. 

[0023] It is the digital amendment signal with which each combination of the scanned signal (x y) 
was answered, and LUT memory was encoded by 8 bits. 
0024] 

Equation 1] 

*~R, k, y 
C 3,x r y J 

[0025] It generates. The video signal amended from a series of three multipliers 1, 2, and 3 is 
supplied, and then these signals are processed by clipping circuits 4, 5, and 6. 
[0026] Thus, the amendment circuit by this 1st operation gestalt is an output signal. 
[0027] 
[Equation 2] 
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[0028] It sends out. 100 expresses the maximum of the amplitude of the signal supplied to a LCD 
screen here. 

[0029] The circuit by this 1st operation gestalt can improve so that the effectiveness of amendment 
may be increased in some following specific situations. Namely, when there is the need of 
compensating to the pixel to which - intensity level has reached maximum. 

[0030] - When the amendment added to one of RGB codes is large and exceeds a clipping threshold. 
In this specific situation, a video signal has a color failure. 

[0031] - When the failure of brightness or a color is very local and it is related only to the pixel of 
the very slight number. Some detail will be spoiled by this situation in an image. 
[0032] The 1st situation cannot improve, when the image which should be projected is completely in 
agreement with a white image. In this case, it is impossible to increase one of color components to 
such an image by each of the video components Rin, Gin, and Bin being in agreement with 
maximum, before being processed by the amendment circuit by this invention, and carrying out the 
multiplication of the input signal from the contents of LUT memory. 

[0033] The strain of a color produces the 2nd situation as a result only about one clipping in the 
signal amended by carrying out multiplication by the signal supplied from LUT memory. Since the 
strain of such a color is avoided, the amendment restricted to the upper limit to the video signal (Rin, 
Gin, Bin) (x y) can be added. 

[0034] The block diagram of the amendment circuit for performing such an amendment approach is 
shown in LUTout?=(Rin ? Gin, Bin) max/LUTin drawing 4 . 

[0035] In addition to the memory in which the amendment tables LUTR, LUTG, and LUTB are 
stored, this circuit has the LUTmax memory 8, and the input side of this memory is connected with 
the comparator 7. In this case, a comparator 7 sends out the value of the greatest signal as an output 
among three digital signals Rin, Gin, and Bin received by the input side of an amendment circuit. 
Multipliers 1, 2, and 3 receive a signal from three comparators 9, 10, and 11, respectively. These 
comparators 9, 10, and 1 1 send out the signal which has the numeric value which ****s in the value 
of the minimum signal among the signals which arrived at the 1st from the LUTmax memory 8, and 
arrived at the 2nd from the amendment table corresponding to a red component, the Green 
component, and a blue component, respectively in that case. 

[0036] Another operation gestalt of the approach by this invention is to graduate a correction factor 
in order to avoid that originate in too big color correction and a specific detail is spoiled in an image. 
According to this deformation example, the strain of the localized color is permitted in order to 
maintain image reconstruction resolution. 

[0037] The circuit for performing this deformation example is shown in drawing 5 . 
[0038] The correction factor generated on the amendment tables LUTR, LUTG, and LUTB is 
transmitted to a series of shift registers 12, 13, and 14, and is further supplied to an adder 15 in order 
to supply the multiplier corresponding to the amendment averaged about the pixel which plurality 
follows to multipliers 1, 2, and 3. Therefore, amendment can be performed as follows. Namely, it 
can carry out for every pixel Pi by carrying out the multiplication of the video signals Rin, Gin, and 
Bin from a color decoder by the multiplier which ****s in the value averaged about the pixel {Pi- 
n;Pi} which the plurality in the contents of Memory LUTR, LUTG, and LUTB precedes, 
respectively. 

[0039] According to still more nearly another operation gestalt, it can amend as follows. Namely, it 
asks for the correction factors CiR, G, and B which **** in the value of the lower one among values 
VI and V2 for every pixel Pi. VI expresses the applicable maximum correction value to Signals Rin, 
Gin, and Bin here, without being accompanied by clipping by the amendment circuit, and V2 
expresses the value of the amendment tables LUTR, LUTG, and LUTB. And the multiplication of 
the video signals Rin, Gin, and Bin from a color decoder is carried out by the multipliers CR, G, and 
B which **** to the average value of the signal averaged about the pixel {Pi-n;Pi} of two or more 
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precedence for multipliers CiR, G, and B. 

[0040] A failure appears in a corner in ********** Q f an image substantially. In order to reduce the 
capacity of Memory LUTR, LUTG, and LUTB, amendment is added only to the value (x y) 
corresponding to such a boundary region, and single amendment can be added to other fields. 
[0041] For example, in order to change a 12-bit signal into the signal which only eight lower bits 
include, a signal can be clipped by the cut-off of the signal from a multiplier. 
[0042] This invention is not limited to above-mentioned explanation. It is obvious that various 
alternative gestalten can be constituted, without deviating from the frame of this invention, if it is 
this contractor. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of the spatial distribution characteristic curve of 
luminous intensity. 

[Drawing 2] It is drawing showing the example of the spatial distribution characteristic curve of 
luminous intensity. 

[Drawing 3] It is the block circuit diagram showing the amendment circuit for performing the 1st 
operation gestalt of the amendment approach by this invention. 

[Drawing 4] It is the block circuit diagram showing the amendment circuit for performing the 2nd 
operation gestalt of the amendment approach by this invention. 

[Drawing 5] It is drawing showing still more nearly another operation gestalt of an amendment 
circuit. 

[Description of Notations] 

1,2, 3 Multiplier 

4, 5, 6 Clipping circuit 

7 Comparator 

8 LUTmax Memory 
9, 10, 11 Comparator 
12, 13, 14 Shift register 
15 Adder 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 





[Drawing 2] 



[Drawing 3] 




*^ * — rqb re 3LUT " I 

[Drawing 5] 
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mindOO, G ift x C G , x , y ) 

_min(100,B in x c B . K-y ) 



(x, y) 



[0 0 2 8] £i£aj-T5 0 m*10 0lt LCD ^2 

[oo2 9] z<Dmi <Dm$mn\^£z>m&\±. &<d^ 

- ff S l^^tfftifcfiUlS L T ^ 5 HX ^» L*§« Srfr 
[0 0 3 0] - R G Bfif O HOI t TJDX t 

[0 0 3 1] -Wft*fcttfe(D|»*^#to«)T®3fWT 

[0 0 3 2] Hi o«»fi, &S2-r-<# HHfe#sfefefc e 

in, Bj n <^*^ i SttjEEWgfc. <fc 9 

STAMt^lfft^ r. fc fc J: 9 *7-M^ 5 
[0 0 3 3] I2^ftlt LUT^y *>6«»*n 

t(Rin, G in , B in ) (x, y) KSt L-bHMB 

[0034] LUT out = (R i n , G in > 
B in ) m a x/LUT i n 

[0 0 3 5] ;o[H^ iJEf-^LUTR, LU 
T G , LUT B ©»ftSJxtV^^*!JlcMTLUT 
max^^y8^tLtio^ ~ co^ y <DA2MRIteJt 

Rin. G in , B i n ^ H**o«^<Dffi«rm;& £ 
LT^ffl-r-5 0 SISl, 2, 3lt 3o©lt«»9 f 
10, 1 l^&*ft«h,«#«r£WR*. rix 
&©tt«89, 10, lllHlCLUT max ^ 
y 8*>b«*L*2K:tJx^JxUy Kj*5h ^y-VfiSt 

[0 0 3 6] *«W»cj:5*j£(ogija>3tlS?gffirtt x i®S 



[0037] lasjc^ z<Dmmmmm*m'i7-tztiib 
[0038] m&nmm-fzmmicm Lxwtoztntm 

I(:^t56t$:iS8i, 2, 3^Mt5SW 
T\ iiET-^LUT R , LUT G , LUT B ia^ 
±&£thZffijE&m*-&(D*/7 yui/*? 12, 1 
3, 14~**£3!£*l> ^(cWSl5-«^tl5o 

*fc*?#iB3Rp i rttci. ^tt-m^y LUT R , L 

20 UTq, LUTBtOrtg^ftSSftCO^tTi-SlS* 
(Pi-n;Pi) «-BiLT¥*HSnfcfi(Cffi)S-r5« 
&T\ *7-f3-^^(Df7tHfR i n , 

Gi n , B i n ^iIt5:^:J:oTfTi5 0 
[0 0 3 9] S6>^SUo3afi^lBtj:j:ntf. &tf>J:5fc: 
LTJilES:^ 5 5 0 fivi, V2 

w5^fiv^©fl[^ffilCi-5MiE««:c i R> G , B^ 

5^7t>mbf|:MR in , G in , B in 
J-*rLiSfflprffi4ft*:ffiIfllS:*U. V 2 fcttjBiE^- zf 
30 /1/LUTr, LUT G) LUT B Ofi^to tlti 
i Rt G , B«>fc»fc, *»05tefT<OBf* (P i - 
n ; P i } JcB8LT5p^Sih,fc«^0¥^®^ttKi--5 
^SkCR f G , B^ #7—- r^-M^tDt'rtftf 
R i n» G in, B j n £r^S~t~<5 0 

[0040] ^mnmnm-mm<Dmmm^m^^—r 
^Sov^ratLSo ^^dlutr, lut g , lut b 

5 (x, y) tttfttfc#LT*jE«:JD;i, te^f«f^ 
40 [004 1] fci xtf 1 2 b i t Off 8 o(OTE t* 

[0042] *«Mtt±aoiftM^i»3e$n5 fco-ett 
[mi] **<offira»*«ttftj»©is«*^-tH-c*> 

so [B2] *«©3SW»*»ttftl8oll«S:*-rHt?fc 
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(5) 



5. 

[i3] *&wi,zj:zffiiEi3m<D%i<o&MMm*mn 
[m5] ffiiE®®(D2bizM<DmMftmz7F-i-mx-h 

5. 

[ff-^wlfew] 



8 

1, 2, 3 Slgg 

4, 5, 6 ?!;s/:/i5]gg 

8 LUT max ^^ 

9, io, ii ttm%5 

12, 13, 14 ~sV Y u-v 5 ^^ 

1 5 %mm 



[mi ] 



[IH2] 




[0 3] 



[04] 




~T"1 HOB ffl »UUT "I 




[@5] 




